Introduction
Dental fear and anxiety (DFA) is a common occurrence characterized by an essential and inevitable emotion that appears as a response to dental procedures [1] . The fenomenon of anxiety and fear have been defined in many ways in the literature. In 1970, Spielberger made a distinction between the more temporary condition of 'state anxiety' and the more longstanding and general 'trait anxiety' [2] . Both aspects are combined in case of DFA, which varies in intensity from one patient to another, ranging from a simple nervousness to dental anxiety, which is a sentiment of fear often unjustified and can disappear spontaneously or amplify, becoming dental phobia.
Dental fear and anxiety remains a barrier to dental care for a consistent proportion of the population [3] , it is constantly met among children younger than three years, but it also appears in the older ones [1] . A great number of researches regarding DFA among children using a large variety of methods have been performed all around the world. The results of these studies are extremely diversified, sometimes even contradictory.
Romanian authors have assessed children in different circumstances and with different methods. Mărginean and Filimon have validated the Romanian versions of Modified Dental Anxiety Scale and Dental Fear Survey and they have applied them on a population of young adults [4, 5] . Lazar et al. have also used the Modified Dental Anxiety Scale on a representative sample of the 14-18-year-old adolescents in Timişoara [6] . Răducanu et al. have assessed 3 to 18-year-old children from Bucharest with Facial Images Scale (FIS) for dental fear and anxiety and Frankl Behaviour Rating Scale (FBRS) for behavioural pattern [7] . In case of a smaller group of orthodontic patients aged 9-18years, Vaida et al. applied STAI-S and STAI-T [8] . Markovics et al. made an epidemiological evaluation of the 12-19-year-old Hungarian minority from Romania living near the borders of Hungary [9] , applying the same long standing methods as their collegues over the borders [10] [11] [12] [13] [14] [15] [16] . In Tîrgu Mureş several studies have been performed but only on the adult population, among which Cerghizan's work was the most comprehensive in 2008 [17] [18] [19] . Although the prevalence of dental caries in children from Romania is alarming, there is no information about the level of DFA of children living in the middle part of the country.
Against this background, the aims of this study were: to expand the epidemiological evaluation of DFA among children in Romania (living in the central part of the country from where no data exists yet) using a systematic methodology and to highlight those aspects of dental care which cause the most problems to children in the process of making it esasier to support.
Methods
The subjects of our cross sectional questionnaire-based randomized study, which took place in June 2013, were Romanian children living in two cities from Transylvania situated in the central part of Romania, Tîrgu Mureş and Sfîntu Gheorghe. 406 schoolchildren were involved,196 from Tîrgu Mureş and 210 from Sfîntu Gheorghe, 170 males and 263 females, aged 11-18 years.
Participation in the survey was anonymous and voluntary. Appropriate information about the study had been provided to the participants and also to their parents, who gave their written consent.The study was approved by the Research Ethics Committeeof the Universcity of Medicine and Pharmacy Tîrgu Mureş (42/14.03.2013).
Dental fear was measured with Corah`s Modified Dental Anxiety Scale (MDAS) [20] and Kleinknecht's Dental Fear Survey (DFS) [21, 22] , which have been translated to Romanian and validated in a pervious survey [4, 5] .Constitutional anxiety level was measured also by the Romanian versions of Spielberger`s State and Trait Anxiety Inventory (STAI-S, STAI-T) [2] . The opinion of the children about dentists was measured with Getz's Dental Belief Scale (DBS) [23] , translated to Romanian by us.
All the questionnaireswere self-applied and completed in groups at school at one occasion, after lessons. For statistical analysis t-test, one-way ANOVA and Pearson's correlation test were used by the SPSS/PC Statistics 17.0 software (SPSS, Inc. Chicago, IL) with the level of significance set at p≤0.05. Table I . shows the Pearson-correlations between the scales used in this survey. There was a statistically significant positive correlation (p≤0.01) between the values in each case. Moreover, the correlations between the dental fear and dental anxiety scales (DAS, DFS) and the anxiety state and trait scales (STAI-S and STAI-T), respectively, were stronger than the correlation of the two groups of scales. The correlation of DBS with the dental fear and anxiety state scales was somewhat lower. Furthermore Chronbach`s alpha value for the five scales was 0.754, which justifies the use of these questionarries for the same purpose. Table II. shows that the inner consistency of the survey would decrease if we removed any of the used scales.
Results
The mean (±S.D) age of the surveyed sample was 15.69 (±2.06) years. Table III. presents the main information about the subjects: gender, age and the scale scores.
In case of MDAS, 228 subjects (56.16%)of the investigated sample presented lack of fear (MDAS score ≤10), 155 subjects (38.18%) accused low (MDAS score between 11-18), while only 23 children (5.66%) showed high levels of dental anxiety (MDAS score≥19). In the same time, in case of DFS 187 (46.06%) of the subjects indicated low or no fear at all (DFS≤33), 168 (41.38%) presented moderate fear (MDAS: 34-58), while 51 (12.56%) had high levels of dental fear (DFS≥59).
Dental fear and anxiety scores according to gender and age can be seen in Table IV . Females showed significantly higher values in case of every scale except for DBS, which was slightly lower than males', but statistically not significant (p≤0.05, independent t test).
From the viewpoint of age, our results show, that the 14-year-old group presented the highest values except for DBS (Table IV) . In case of the dental fear and anxiety scales, the 14-year-old group definitely marked the peak, from where the younger children showed even lower scores than the older ones. It is very interesting that the youngest ones, the 11-year-olds seemed to be the bravest, from where on, the anxiety and fear gradually increased until reaching its peak at 14, than it slightly decreased and remained on the same level in the older groups of age. This observation is also valid for the general anxiety scales (Table IV), as the scores of STAI-S and STAI-T showed a very similar distribution. We measured the lowest DBS scores at the age of 11 and the highest at 16, the other groups moved around the same level (Table IV) . Age seemed to be a statistically significant factor only in case of DBS, STAI-S and STAI-T (one-way ANOVA, p<0.05).
Analysing the obtained data from the two cities the survey was performed in (Table V. Gheorghe -it was found that in all scales the differences were significantly higher in children from Sfîntu Gheorghe (one-way ANOVA, p<0.05). Table VI . shows the scores of each question of the DFS from the viewpoint of gender and domicile. The Cronbach alpha value for DFS was 0.938, high enough to consider that the subjects` collaboration was good. It was observed, that the questions referring to the injection were scored the highest and those about the drill were somewhat lower but still high. Besides these, the judgement of dentistry as a whole (20th question) was still high, but it did not reach the level of the most fearful part of the process, getting an injection. We observed statistically significant differences on the one hand from the viewpoint of gender between questions no.1, 3, 4, 7, 14-18 and 20, respectively, and on the other hand from the viewpoint of domicile between questions no. 1-5, 7,8,10,12,13,16, 17 and19,respectively (independent t-test, p<0.05). Age is a significant factor from a mathematical point of view in case of questions no. 1, 3 and 7 (one-way ANOVA, p<0.05).
Cronbach alpha was 0.840 for DBS. In Table VII . can be seen the scores given to each question of the DBS dissociated by gender and domicile. The most objected questions point to the lack of time the dentist deals with when treating patients. Furthermore other disapprovals deriving from the communication deficiencies between patient and practitioner could be observed. Analysing from the viewpoint of gender, question no. 5, while from the point of view of domicile, questions no.1-7, 11, 12 and 15 showed statistically significant differences (independent t-test, p<0.05). Age was a significant factor in case of questions no. 1, 3, 7, 10-12and 15 (one-way ANOVA, p<0.05).
Discussions
The prevalence of DFA in children and adolescents in northern Europe has been reported between 3% and 21%, registering a maximum frequency at around 11 years of age and declining towards adolescence, being more frequent among girls [1] . In Singapore, 14% of children aged 10 to 14 presented high levels of dental fear [24] , in Australia the prevalence of dental anxiety in the young adult population was reported to be 14.9%, whereas in Canada and Russia it was only 12.5% and 12.6%, respectively [7] . According to gender some authors found a higher level of anxiety in girls [24, 25] , others could show this only in some ages [26] , while there are researchers who did not find any differences [27] . It has been widely accepted that anxiety shows a tendency of decrease with age, as children grow older they may develop methods to control it [28, 29] . In the same time, anxious mental constitution accentuates the grade of dental fear and children with high state anxiety are almost three times as likely to report dental fear than girls [24] . The findings of this survey suggest that dental fear and anxiety among Romanian children living in the central part of the country has its special aspects but is consistent with either the national and international results. A systematic method of evaluation being applied made easier the comparison with the already existing data. Although there were statistically significant differences between the two cities the study was performed in, the scores of the sample as a whole slightly exceeded or moved around the same level like in the other studies from the country or abroad.
Chrohnbach's alpha value (0.754) revealed a good inner consistency of the questionarries used in this survey. Besides, there was a positive correlation between anxiety and dental fear, similarly to the international results [27] . The lower correlation between the dental fear scales and the anxiety scales might suggest that the grade of dental fear is defined more by the circumstances of the dental treatment, than the general psychosocial influences. This observation could be supported also by the fact that the DBS (36.93) scores were high along the whole sample.
Overall the anxiety scoresof the assessed population of Romanian children from the middle part of the country were lower than those found in Hungarian children living in Romania (aged 12-19 years: STAI-S 39.7, STAI-T 43.8) [9] . Evaluating a smaller group of orthodontic patients aged 9-18 years, Vaida et al. found slightly higher scores for STAI-S (38.68), but much lower for STAI-T (36.71) [8] . The elevation of the state anxiety score compared to the trait anxiety in this case might have been due to the special circumsances of the orthodontic treatment. Otherwise, our results were somewhat higher but resembled in trait anxiety being higher than state anxiety to those found [5] . This score is a little bit lower than the one found by us, however there is no information about the 15-18 years age group in this sample, so a concludent comparison cannot be made. In the same time Lazar et al. also used MDAS for the evaluation of a bigger sample of children aged 14-18 years in Timişoara, Romania, and stated that 18% of them presented no fear, 68% accused low, 10% high and only 4% extremely high dental anxiety [6] . The results pointed outthat the majority of our subjects presented low or no fear at all (56.1%) and only 5.6% suffered from dental phobia, but in the same time a larger number of our subjects accused high dental anxiety (38.1%). These results are similar to the ones found by Cerghizan et al. in adult population in Tîrgu Mureş [18, 19] .
The mean score of DFS indicates the presence of a moderate dental fear along the sample. Only 12.5% suffered from phobia, while the rest presented low or moderate levels of fear in 50-50 percent. This is similar to the situation found in adults from Tîrgu Mureş [18, 19] . In addition to this, thefound DFS scores werelower (DFS: 38.68) than the ones measured by fellow Romanian researchers who investigated children. Markovics et al. measured DFS:50.6 on a sample with the same age (15.2±2.0 years) [9] , while Mărginean and Filimon found 40.57 for DFS, but the age of the subjects did not coincide with the one evaluated by us [4] . Making a comparison with Hungarian children, their scores were very similar to ours (aged 8-15 years DFS:40.4 [11] , aged 14-18 years DFS:40.6 [15] .
The scores obtained in this study slightly exceeded the ones found in the international literature where DAS was 8.6-9.3 [21, 30] and DFS 36.6-37.7 [30, 31] .
Our results revealed that, except for DBS, females showed statistically significantly higher scores than males in case of every scale. DBS being higher in men is unusual [32] , but the high DBS scores correlate with the high dental fear scores.
Regardingthe age, either in case of dental fear and anxiety scales, the 14-year-old group obtained the highest scores. Compared to this peak, the younger children presented even lower values than the older ones. On the one hand, this phenomenon does not correlate with Champan`s observation, who considered that the age of 11 years represents the turning point [1] . However, on the other hand the decreasing tendency towards the end of adolescence recognised by others could be observed as well [1, 27, 33] .
In the identification of the causes of dental fear and anxiety comes to our help the in detail analysis of DFS and DBS. The questions of DFS reflect the portions of the intervention, while DBS points to the dental practitioner who makes the treatment. In case of DFS, the specific pattern caracteristic for dental-phobics described by Johansson and Berggren cannot be observed on this sample. According to this, when scores given to questions referring to drilling exceed the ones about injection, respectively the score of the judgement of dentistry as a whole (question no. 20) being higher than the most fearful moment in the process indicate dental phobia [34] . Similarly to the literature, the questions referring to the injection and drilling obtained the highest scores also this time [9, 16, 18, 19, 35] . As for DBS, we have to mention that it is not widely used among children. This made difficult the comparison of the results, but also brings some interesting new information. Markovics et al. has used this type of evaluation in children and their results were similar to ours in the most objected questions, only the sequence was exactly the opposite, our subjects claimed the lack of time in front of the communication deficiencies [9] .
Conclusions
This study brings new information about the features of DFA of children living in the central part of Romania, who were not evaluated until now. The systematic methods of survey made the interpretation of the findings more convenient. Interestingly, a particular feature of the sample was that the climax of anxiety shifted towards the middle of adolescence (14 years), the youngest children investigated seeming to be the least fearful.A huge improvement of the level of DFA could be observed in comparison to a very similar study performed in a sample of children of the Hungarian minority in Romania several years ago. In the same time dental fear and anxiety in children from Tîrgu Mureş moved around the same level as in adults from the same city [18, 19] . As usual, injection and drilling were considered the most fearful parts of a dental treatment, but they did not approach the dental phobic features on this sample. DBS brought some new information about the relationship of the dentist with his/her little patients, who sensed lack of time and deficiencies in communication with the practitioner. This last conclusion could be considered the most important one, as it identifies the origins of dental fear and anxiety and it also may indicate the way to the solution.
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